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以我们还以该江蓠为例对 STC 过程中 ABs 的发生机制进行了研究，我们首次利






1. 通过转录组测序技术成功拼接组装获得 14 070 个转录本（unigene）。通
过差异表达分析我们成功的筛选出调控 ABs 形成的重要代谢通路，主要包括植
物激素信号传导途径（plant hormone signal transduction）、ABCB1 家族基因、磷
脂酰肌醇（PI）信号传导途径、抗氧化系统等。另外，还成功的检测到 3 287 个
简单重复序列（SSR）；同时，我们分别从野生藻体（CK）、诱导出不定芽藻体























2. 通过 RNA-seq 技术首次成功地构建了菊花心江蓠小 RNA 文库，并对其
中的 miRNA 进行了靶基因预测及其功能注释。在 CK、EWAB、NPA 样品中分
别筛选到了 133、149、139 个 miRNAs，这极大的丰富了江蓠中已知 miRNA 的
数量，并成功的预测到了 30 个新的 miRNAs，这为以后深入研究大型海藻无性
系发育机制、有效解决大型海藻种质保存和种苗培育等难题提供了一定理论基
础。我们还分析了 miRNA 在不同样品间的表达模式并对差异表达的 miRNA 进
行了靶基因预测及其功能富集。这些差异表达 miRNA 的靶基因涉及多个生物过
程，主要包括 auxin、ABA 等植物激素信号传导途径、ABC 转运子、抗氧化系
统以及磷脂酶 D 等，说明 miRNA 在菊花心江蓠 ABs 的再生过程中起着非常重
要的调控作用。 
3. 利用 NMT 技术首次成功地直接测定了菊花心江蓠体内 IAA、Ca2+和 H2O2
流速的实时动态变化。研究发现，生长素 PAT 确实存在于大型海藻体内，且 PAT
抑制剂 NPA 可能是通过结合 ABCB1 转运子来抑制生长素的外流，进而抑制 ABs
的极性再生；菊花心江蓠藻体在切块培养后，外植体生物学基部会向顶端持续输
送 IAA 以保证 ABs 形成对 IAA 的正常需求。如果这一运输过程被 NPA 阻止，
那么 ABs 也不会被诱导出；同时，外植体内 IAA 含量在 NPA 处理后会急剧增加，
因此，IAA 的过度积累也会超过 ABs 形成对 IAA 的正常需求反而抑制其再生；
我们还发现 Ca2+和 H2O2信号离子/分子调控了菊花心江蓠 ABs 的再生过程，而
且它们和 PAT 以及 auxin 信号传导之间存在着复杂的网络调控关系。本文研究为

























通过转录组测序以及对 PEPc mRNA 在不同条件下表达水平的测定，我们推测





















SeaweedTissue culture (STC) could solve the problems associated with 
Gracilaria cultivation, including the consistent supply of high-quality seed stock, 
strain improvement, and genetic engering. However, STC lags behind that of higher 
plants because of the paucity of genomic information. The main morphological 
response to wounding of seaweed explants in vitro is the direct production of 
adventitious branches (ABs) within a short period, although there are many reports 
describing callus induction and regeneration. In the present study, we used the 
Illumina sequencing platform to examine the transcriptional and miRNA profiles of 
samples of G. lichenoides exposed to different treatments, including a control(CK), 
explants with adventitious branches (EWAB), and explants treated with 
N-1-naphthylphthalamic acid (NPA), a PAT inhibitor. In addition, auxin, calcium 
(Ca
2+
) and hydrogen peroxide (H2O2) fluxes all play key roles during plant growth 
and development. In this study, we therefore measured indole-3-acetic acid, Ca
2+
and 
H2O2 fluxes of Gracilaria lichenoides explants during adventitious branch (ABs) 
formation for the first time using non-invasive micro-test technology. Further, 
G.lichenoides could effectively absorb inorganic nitrogen and inorganic phosphate, 
and could suffer from high temperature, which have been identified as a robust and 
effective alternative for resolve eutrophication of seawater. Meanwhile, it can acquire 
exogenous inorganic carbon (Ci) to drive photosynthesis for growth and development 
from the ocean, which would alleviate ocean acidition and high temperature. However, 
the relationship with environmental factors and the mechanisms of inorganic carbon 
acquisition in G. lichenoides are still unclear. In the present study, we tried to elucidate 
that relationship and mechanisms. All results are as following: 
1. Herein, the CK, EWAB and NPA G. lichenoides transcriptomes were analyzed 
using the Illumina sequencing platform in first time. BLAST analysis resulted in the 
assignment of 13 724 (97.5 %), 3 740 (26.6 %), 9 934 (70.6 %), 10 611 (75.4 %), 9 
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